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Abstract 

Background: Quadriceps angle or Q angle is an index of the vector for the combined pull of extensor mechanisms and 

patellar tendon. It is a clinical measurement for knee and patella alignment. It is not a static but rather a dynamic 

consequence to the muscle mechanics, leg loading, and foot and leg position. Therefore in present study we assessed 

whether change of body position i.e. standing and supine position affects the Q angle measurement. Aims and Objectives: 

Present study aimed at finding whether there are any variations in Q angle in standing and supine position. Objectives of the 

study were to measure Q angle in supine position and standing position. We intended to assess the variations in the Q angle 

with change of body position. Methods: In this cross sectional analytical study, we assessed female participants between age 

group of 18-25 years, in supine and standing position, Q angle was measured in both the positions. Sample size was 100. 

Results: The results showed statistically significant increase in Q angle in standing position as compared with the supine 

position (p <0.0001) (C.I.  1.720 to 3.140). Conclusion: There was statistically significant increase in the Q angle 

measurement in standing as compared with the measurements in supine. Measuring the Q angle is concerned with assessing 

the knee functions during daily activities and sports participation, therefore assessing this important measurement not only 

in supine but also in a weight-bearing functional position in clinical setups would be helpful. 
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1. Introduction 

The quadriceps angle or Q angle is the angle formed by the intersection of lines, one joining the anterior superior 

iliac spine (ASIS) and going to the center of the patella, and another from the tibial tuberosity to the center of patella. 

It is a clinical measure commonly used to assess knee alignment with respect to the hip, femur and tibia, as well as 

evaluating the alignment of the patella [1]. 

Q angle is an index of the vector for the combined pull of extensor mechanisms and patellar tendon [2]. It is a 

clinical measurement for knee and patella alignment. It is not a static but rather a dynamic consequence to the muscle 

mechanics, leg loading and foot and leg position which differs in both the positions [3]. Melicharek and others (2011) 

found that a dynamic Q-angle measurement should be taken as static measurements may not provide an accurate 

predictor of the force vectors between the quadriceps femoris and the patellar ligament during weight-bearing 

activities [3]. There are other studies which have assessed variations in Q angle with respect to gender, hip rotation 

etc. According to Sanchez and others (2014), there are differences in the value of the Q angle between positions with 

internal and external rotation of the lower limb in orthostatic position. However, when comparing the Q angle in the 

supine posture no statistical differences were found i.e. the values of the Q angle did not change with the limb rotation 

in this position, suggesting that because of the absence of muscle contraction promoting muscle relaxation and release 

of the patellofemoral joint [4]. It was found that there could be within subject and between gender asymmetry in Q 

angle. It may also vary with the change in limb position. Significant positive correlation was found between Q angle 
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and weight of individual [5]. Q angle has been identified as a potential risk factor for knee injuries, the relationship 

among alignment characteristics may help clinicians effectively identify those that may be at greater risk for injury and 

therefore help us develop intervention strategies to subsequently reduce the risk of a lower extremity injury [6]. 

Therefore in the present study we intended to find whether there are any variations in Q angle measurements in 

standing and supine position. Our outcome measures were Q angle in degrees in supine position, Q angle in degrees in 

standing position. We assessed the variations in ‘Q’ angle in both positions.  

2. Methods 

In this cross sectional analytical study we recruited healthy female participants between age group of 18 to 25 years 

who were willing to participate in the study. Females with any musculoskeletal abnormality like fracture, dislocations, 

surgery, recent injury, congenital deformities or neurological conditions were excluded from the study participation. 

Written informed consent was taken from each participant and demographic data was recorded for each participant 

which included age, height, weight.  

3. Study Procedure 

Each participant was asked to stand on a raised platform with feet together in Rhombergs position [3]. All the 

anatomical markings for ASIS, midpoint of patella and tibial tuberosity were marked using coloured marker. Different 

colour markers were used for standing and supine Q angle measurements. A line was drawn using a scale from the 

ASIS to the midpoint of the patella and from the tibial tuberosity to the midpoint of patella. The angle formed by these 

two intersecting lines is the Q angle. This was measured using a universal goniometer. The participant was then asked 

to lie down in supine position with neutral joint alignment [4]. Again the anatomical landmarks as above were marked 

and Q angle was measured. Sequencing of assessing Q angle either in supine or standing was randomly allocated. 

 

Figure 1. Q angle 

4. Results 

Collected data were analysed on Graphpad Prism software. Sample was tested for normality. Paired ‘t’ test was 

used to analyse results as sample was normally distributed.  

Our participants were females between the age group of 18-25 years. Mean age was 20.4 years. The mean value of 

supine and standing position was 20.46 and 22.87 respectively. The standard deviation for supine and standing 

position was 4.31 and 3.77 respectively. The confidence interval for supine position was 19.6-21.32 and for standing 

position was 22.13-23.65. Table 1 shows the comparison of means between two readings. Figure 2 shows the 
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percentile distribution of the data for Q angle measurements in supine and standing position.  

Table1. Comparison of mean and SD of Q angle measurement in supine and standing position 

 Supine Standing 

Mean 20.46 22.87 

SD 4.31 3.77 

CI 19.6-21.32 22.13-23.65 

 

 

Figure 2. Percentile distribution of Q angle in supine and standing position 

Graphical representation of mean and standard deviation of supine and standing position is shown in Figure 3.  

 

Figure 3. Mean and SD of Q angle measurement in supine and standing position 

The paired‘t’ test showed highly significant increase in Q angle in standing position as compared with 

measurements in supine position. The p value was <0.0001. Difference of mean was 2.43. Confidence interval was 

1.720 to 3.140. 

5. Discussion 

The primary finding of the study was that the Q angle differs with different positions of the body showing an 
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increase in Q angle in standing position. The finding supports our hypothesis as there was statistically significant 

difference in Q angle measurement while taken in supine and standing position. Q angle was found to be increased 

significantly in standing position. 

Q angle differs with the muscle work required in both the static postures. In supine position most of the muscles 

are relaxed with neutral joint alignment. The probable influencing factor could be change in the position of the patella 

with change in body position. The patella shows obvious movement superiorly and laterally when the quadriceps 

muscle contracts isometrically [7]. The significant effect of the contraction condition demonstrates the need to address 

the state of quadriceps contraction or relaxation in order to standardize the test procedures [7]. In standing position the 

lower limb antigravity muscles like gluteal muscles, quadriceps, adductors, hamstrings, gastrocnemius and soleus have 

to work against the gravitational force to maintain the position [8]. 

Increase in Q angle signifies effect of many factors of the lower limb kinetic chain like the pelvic angle, femoral 

anteversion, tibial torsion, tibiofemoral angle, foot position [2]. Valgus angle formed by the anatomical axes of the 

femur and tibia would move the patella medially relative to ASIS and tibial tuberosity laterally thus increasing the Q 

angle. Also femoral anteversion represents medial torsion of femur as femoral neck is projected forward relative to 

femoral condyles resulting in medial displacement of patella causing an increase in Q angle. Hip internal rotation 

would displace the anatomical axes of femur into adduction and tibia into abduction, increasing the tibiofemoral angle 

and thus increasing the Q angle.  

Wider pelvis has potential to increase valgus at knee joint, as the angulation of femur in frontal plane would have 

to be greater to maintain normal stance width. Excessive pronation causes internal tibial rotation which leads to 

increase in knee valgus causing an increase in Q angle measurement [9]. 

As mentioned earlier Q angle has been identified as potential risk factor and predictor of knee injury [6]. An 

increase in Q angle beyond the normal range is considered as indicative of extensor mechanism misalignment, and has 

been associated with patellofemoral pain syndrome, knee joint hypermobility and patellar instability [10]. Measuring 

Q angle is concerned with assessing the knee functions during daily activities and sports participation, it certainly 

makes sense to obtain this important measurement while in a weight-bearing position in clinical setups [5]. 

These results however could not be generalized in age matched male population as the study population was 

females. Effect of individual factors affecting Q angle could not be commented upon as their effect was not studied.  

6. Conclusion 

It can be concluded from the study that there is an increase in the Q angle measurement in standing position as 

compared with supine position. These findings also hold potential for future research regarding the effect of 

individual limb loading factors on Q angle measurements in standing position. From the above conclusion it may be 

suggested that Q angle should be measured not only in supine but also in standing position which is the functional 

position. It may help in better estimate of the force vector of quadriceps muscle. 
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